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POWER METAL OXIDE SEMICONDUCTOR 
TRANSISTOR LAYOUT WITH LOWER 
OUTPUT RESISTANCE AND HIGH 

CURRENT LIMIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a power metal oxide 

semiconductor transistor layout, and more particularly to a 
power metal oxide semiconductor transistor layout with a 
lower output resistance and a high current limit. 

2. Description of the Related Art 
Metal oxide semiconductor (MOS) transistors with very 

large line width are widely used as power switch of power 
management application. However, the long source and 
drain connection results in some drawbacks such as a severe 

voltage drop at metal connection. Moreover, the cell pitch of 
power device must be as small as possible so as to increase 
packing density. Thus, the line width of source and drain 
metal connection is limited. The length of line of source and 
drain connection is also limited by electron migration espe 
cially for limited line width. So, it is a dilemma to achieve 
a power MOS transistor with high current and high packing 
density layout. 

Referring to FIG. 1, a conventional MOSFET current 
driver 14 is laid out to have a gate with a vertical serpentine 
pattern. The serpentine pattern is laid out to have a plurality 
of long strips 21 parallel to each other along the length of the 
layout of the current driver. Also, the serpentine pattern has 
a plurality of short strips 15 which connect the long strips to 
each other in such a manner to generate a long continuous 
gate. The serpentine pattern of the conventional layout is 
called vertical since the long strips 21 are laid out along the 
length of the layout of the current driver. The drain area 16 
and source area 18 are located between the long strips 21 of 
the gate 20 in an interlace form. The drain metal 17 has a 
plurality of ?ngers 22 and the source metal 19 has a plurality 
of ?ngers 24. The drain ?ngers 22 and the source ?ngers 24 
are laid out in such a manner that they are in an interlace 
relationship with each other and each drain ?nger 22 is 
located above a drain area 16 and each source ?nger 24 is 
located above a source area 18. Each drain ?nger 22 has 
plurality of contacts 26 with the drain area 16 underneath the 
drain ?nger 22. Each source ?nger 24 has plurality of 
contacts 28 with the source area 18 underneath the source 
?nger 24. The conventional MOSFET current driver layout 
is prone to have shorts or defects. First of all, the long source 
and drain connection would result in severe voltage drop at 
metal connection. Moreover, the line width of source and 
drain metal connection is also limited by electron migration. 

Referring to FIG. 2, another conventional layout of a 
MOSFET current driver 34 is shown. In the design of this 
conventional layout, the gate 40 is laid out to have a lateral 
serpentine pattern. The serpentine pattern is laid out to have 
a plurality of long strips 41 and a plurality of short strips 43. 
The long strips 41 are laid out parallel to each other along 
the width of the current driver 34. The short strips 43 are laid 
out to connect the long strips to each other in such a manner 
to generate a long continuous gate. The serpentine pattern of 
this design is called lateral since the long strips 41 are laid 
out along the width of the current driver 34. The drain areas 
36 and source areas 38 are located between the long strips 
41 of the gate 40 in an interlace form. Also, in the layout 
there are only two metal strips which substantially overlap 
the serpentine patterned gate; one serves as the drain metal 
37 and the second serves as the source metal 39. The drain 
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2 
metal 37 has a plurality of drain contacts 42a, 42b, 42c, 42d, 
42e, 42f and 42g and the source metal 39 has a plurality of 
source contacts 44a, 44b, 44c, 44d, 44e, 44fand 44g. Each 
drain contact is placed on a drain area 36 to connect the drain 
metal 37 to the drain area 36 and each source contact is 
placed on a source area 38 to connect the source metal 39 to 
the source area 38. This conventional MOSFET current 
driver layout also has several drawbacks. First of all, the line 
width of source and drain metal connection line is limited 
due to the source and drain connected by high resistance 
diffusion layer. Moreover, the line length of source and drain 
connection is also limited by electron migration. 

In view of the drawbacks mentioned with the prior art, 
there is a continued need to develop new and improved 
power MOS transistor layout that overcome the disadvan 
tages associated with prior art. The requirements of this 
invention are that it solves the problems mentioned above. 

BRIEF SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a 
power metal oxide semiconductor transistor layout with a 
lower output resistance and a high current limit. 

It is another object of this invention to provide a power 
metal oxide semiconductor transistor layout with a high 
uniformity of current, low Rds_on, much less power loss, an 
actual line density two times larger than that of conventional 
layouts and a strengthened resistance to electron migration. 

It is a further object of this invention to provide power 
metal oxide semiconductor transistor layout with a high 
package density. 

To achieve these objects, and in accordance with the 
purpose of the invention, the invention provides a power 
metal oxide semiconductor transistor layout comprising a 
gate electrode with a lattice pattern on a substrate having a 
?rst area and a second area, a plurality of source regions laid 
in the lattice pattern, a plurality of drain regions laid in the 
lattice pattern, a ?rst network of conductive lead line con 
necting the source regions on the ?rst region, a second 
conductive plane connecting the drain regions on the ?rst 
region, a third network of conductive lead line connecting 
the drain regions on the second region, and a fourth con 
ductive plane connecting the source regions on the second 
region, each the source region is laid to be surrounded by the 
drain regions, wherein the ?rst network of conductive lead 
line connects the fourth conductive lead, and the second 
conductive plane connects the third network of conductive 
lead line. The lattice pattern comprises a square lattice 
pattern, a rectangle lattice pattern, a rhombus as well as an 
octagon lattice pattern. 

In another embodiment of the invention, the power metal 
oxide semiconductor transistor layout comprises a gate 
electrode with a strip grating pattern on a substrate having a 
?rst area and a second area, a plurality of source regions laid 
in the strip grating pattern and a plurality of drain regions 
laid in the strip grating pattern, each the source region is laid 
in an interlace manner with the drain regions, a ?rst network 
of conductive lead line connecting the source regions on the 
?rst region, a second conductive plane connecting the drain 
regions on the ?rst region, a third network of conductive 
lead line connecting the drain regions on the second region, 
and a fourth conductive plane connecting the source regions 
on the second region, each the source region is laid to be 
surrounded by four of the drain regions, wherein the ?rst 
network of conductive lead line connects the fourth conduc 
tive plane, and the second conductive plane connects the 
third network of conductive lead line. 
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It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory only and are not restrictive of the 
invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is best understood by reference to 
the folloWing detailed description When read in conjunction 
With the accompanying draWings. 

FIG. 1 shoWs a conventional layout of a MOSFET current 

driver; 
FIG. 2 shoWs another conventional layout of a MOSFET 

current driver; 
FIG. 3 shoWs a schematic diagram of one embodiment of 

a poWer MOS transistor layout of the invention; 
FIG. 3A shoWs a detail top vieW of a portion of the poWer 

MOS transistor layout of the invention; 
FIG. 3B shoWs a simpli?ed cross sectional vieW of tWo 

adjacent source and drain regions in the lattice pattern; 
FIG. 3C shoWs a detail top vieW of a portion of the poWer 

MOS transistor layout of the invention; 
FIG. 3D shoWs a simpli?ed cross sectional vieW of tWo 

adjacent source and drain regions in the lattice pattern; 
FIG. 3E shoWs a detail top vieW of the portions shoWn in 

FIGS. 3A and 3C as Well as the interconnection portion 
therebetWeen of the poWer MOS transistor layout of the 
invention; 

FIG. 3F shoWs a simpli?ed cross sectional vieW along the 
diagonal of one source region in FIG. 3E; 

FIG. 3G shoWs a simpli?ed cross sectional vieW along the 
diagonal of one drain region in FIG. 3E; 

FIG. 4 shoWs a schematic diagram of another embodi 
ment of a poWer MOS transistor layout of the invention; 

FIG. 4A shoWs a detail top vieW of a portion of the poWer 
MOS transistor layout of the invention; 

FIG. 4B shoWs a simpli?ed cross sectional vieW of tWo 
adjacent source and drain regions in the lattice pattern; 

FIG. 4C shoWs a simpli?ed cross sectional vieW of tWo 
adjacent Well and drain regions in the lattice pattern 

FIG. 4D shoWs a detail top vieW of another portion of the 
poWer MOS transistor layout of the invention; 

FIG. 4E shoWs a simpli?ed cross sectional vieW of tWo 
adjacent source and drain regions in the lattice pattern; 

FIG. 4F shoWs a simpli?ed cross sectional vieW of tWo 
adjacent Well and drain regions in the lattice pattern; 

FIG. 4G shoWs a detail top vieW of the portions shoWn in 
FIGS. 4A and 4D as Well as the interconnection portion 
therebetWeen of the poWer MOS transistor layout of the 
invention; 

FIG. 4H shoWs a simpli?ed cross sectional vieW along the 
diagonal of one source region and one Well region; 

FIG. 4I shoWs a simpli?ed cross sectional vieW along the 
diagonal of one drain region; and 

FIGS. 5 and 6 shoW tWo embodiments of netWork layouts 
of the poWer MOS transistor layout of the invention respec 
tively. 
Common reference numerals are used throughout the 

draWings and detailed description to indicate like elements. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 3, a schematic diagram of one embodi 
ment of a poWer metal oxide semiconductor (MOS) tran 
sistor layout of the invention is shoWn. The poWer MOS 
transistor layout comprises areas 302, 304 and 306. The 
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4 
poWer MOS transistor layout of the invention uses a netWork 
of conductive lead line and a conductive plane as the 
interconnection betWeen the source and drain of the poWer 
MOS transistor layout. Referring to FIG. 3A, a top vieW of 
a portion of the area 302 is shoWn. The poWer MOS 
transistor layout comprises a polysilicon gate 308 With a 
square lattice pattern, source regions and drain regions. Each 
source region is laid to be surrounded by four drain regions 
and each drain region is laid in a similar manner. In the area 
302, the poWer MOS transistor layout uses a netWork of 
conductive lead line 31611 as the interconnection of the 
source regions and the Well pickup contacts and a conduc 
tive plane 31811 as the interconnection of the drain regions. 
The netWork of conductive lead line 31611 is used as the 
interconnection of source contacts 310a and Well pickup 
contacts 31211. The conductive plane 31811 is used as the 
interconnection of drain contacts 320a and vias 314a. FIG. 
3B shoWs a simpli?ed cross sectional vieW of tWo adjacent 
source and drain regions in the lattice pattern in Which 
several elements are omitted to further explain the layout 
shoWn in FIG. 3A. FIG. 3B shoWs that the conductive plane 
31811 is formed above the netWork of conductive lead line 
316a and completely covers the area 302. The conductive 
plane 318a connects conductive lead line 31611‘ which is 
formed together With the conductive lead line 316a above 
the drain regions 309 through vias 314a so as to connect the 
drain regions 309 through drain contacts 32011. The conduc 
tive lead line 316a‘ dose not connect to the conductive lead 
line 316a. Moreover, the conductive lead line 316a connects 
source regions 307 through the source contacts 310a and 
connects Well regions 301 via the Well pickup contacts 312a. 
FIG. 3B also shoWs substrate 300, gate electrode 308, a gate 
dielectric layer under the gate electrode 308 and dielectric 
layers 303 and 305. In the layout shoWn in FIG. 3A, the 
poWer MOS transistor layout has a fully Well pickup struc 
ture. It is noted that the allocation of the Well pickup contacts 
shoWn in FIG. 3A is just an example, not a limitation. The 
Well pickup contact is not necessary present aside every 
source contact. The netWork of conductive lead line has 
tWo-direction line extension constituting a connection net 
Work and the conductive plane has a plane conductive 
connection of the source and drain regions instead of con 
ventional single direction connections or line connections 
thereby achieves a high uniformity of current. This feature 
is particularly important for a poWer MOS transistor Which 
is used to provide a large current to drive a chip or device 
since a loW on-resistance of source-to-drain (Rds_on) is 
particularly required in order to decrease poWer loss as less 
as possible When a loW on-voltage of source-to-drain is 
applied. These advantages of loW Rds_on, high current 
uniformity and much less poWer loss are presented in both 
the netWork of conductive lead line 316a and the conductive 
plane 318a. Moreover, since the actual line density of the 
conductive lead line of the netWork is tWo times larger than 
that of conventional layouts, the resistance to electron 
migration is therefore strengthened, and the Rds_on is also 
much smaller than that of conventional layouts. 

Referring to FIG. 3C, a top vieW of a portion of the area 
304 is shoWn. In the area 304, the poWer MOS transistor 
layout uses a netWork of conductive lead line 316!) com 
prising as the interconnection of the drain regions, and a 
conductive plane 318!) as the interconnection of the source 
regions and the Well pickup contacts. Particularly, the net 
Work of conductive lead line 3161) is particularly used as the 
interconnection of drain contacts 32019. The conductive 
plane 318!) is particularly used as the interconnection of 
source contacts 310b, Well pickup contacts 312!) and vias 














